The largest effects of the policies examined are from increasing the early entitlement age from 62 to 64 and reducing benefits to 75 percent of their promised levels, the approximate amount benefits would have to be reduced when the trust fund runs out if there are no changes in funding. With the older early entitlement age, about 5 percent more of the population continues to work full time at their main job at 62 and 63 than would otherwise. In addition, another 4.5 percent of the male population works full time after having retired, as does another 4 percent at age 63. Partial retirement is reduced at ages 62 and 63 by about 3 percentage points when the early entitlement age is 64. Overall, complete retirements are about 6 percentage points lower at 62 and 63 when the early retirement age is higher. From age 64 on, the percent completely retired is about two percentage points lower in each year when the early entitlement age is 64 rather than 62.
The effects of reducing promised Social Security benefits by about a quarter are also large. The probability of remaining on the main job is higher for those in their sixties, with the difference ranging from 3 to 5 percentage points for those ages 62 and older. At each year of age, an additional 1 percentage point will be in full time work after having retired. There is little difference in the fraction partially retired, so the probability of being fully retired is reduced by 4 to 6 percentage points when benefits are reduced by a quarter.
This paper explains the relation of specific features of Social Security, the benefit amount, the early entitlement age, the normal retirement age, the earnings test parameters and the delayed retirement credit, to the full range of retirement outcomes -continued work on the main job, full time work outside the main job after a period of partial or full retirement, as well as partial retirement and full retirement. The paper also estimates the relation of Social Security to the flows among these states. The analysis considers not only the effect of Social Security on movement from states of greater to lesser work, the probability of either moving from full time work to partial retirement or directly to full retirement, or from partial retirement to full retirement, but the reverse flows from states of lesser work to states of greater work.
Descriptive data have explored how the relative importance of full time work, partial retirement and full retirement change with age (Gustman and Steinmeier, 1984, 2000; Maestas, 2005) . Quasi-experimental studies attempt to isolate the size of the effects on retirement of various aspects of Social Security policies that have already been implements. A recent example is Manchester and Song's (2006) analysis of the effects of the abolition of the earnings test after normal retirement age. A number of dynamic, stochastic models are in the same spirit as our work. Those closest to our current analysis are Rust and Phalen (1997) , French (2005) , and van der Klaauw and Wolpin (2005) , who attempt to isolate preferences for retirement and saving while carefully specifying budget constraints in a way that will permit policy analysis. Each of these studies has a somewhat different emphasis. Given our interest in estimating the overall effects of Social Security and pensions, our work emphasizes the role of pensions, while Rust and Phalen and van der Klaauw and Wolpin exclude those with pensions from their analyses. French (2005) takes a step toward including pensions in his analysis, but he does not use individual data on pension plan incentives.
It is useful to consider briefly how the current paper relates to our earlier structural work modeling retirement and simulating the effects of policy, and to note in turn how that work relates to the contributions of others. Our earlier papers, beginning with Gustman and Steinmeier (1986) , assumed perfect foresight and so were unable to explain reversals among retirement states. They also assumed perfect capital markets. Gustman and Steinmeier (2005) introduced imperfect capital markets and heterogeneity in time preference into a joint model of retirement and saving. This research demonstrates that if an empirical analysis is to explain the effects of Social Security on such key features of the retirement hazard as the spike in retirement activity at ages 62 and at normal retirement age, the behavioral analysis must explain both retirement and saving at the same time. Gustman and Steinmeier (2002b) explores the effects of introducing stochastic elements into a model of retirement and saving. But unlike the present paper, the latter model only analyzes the decision to leave the labor market entirely. It does not explain the relation of Social Security to partial retirement, or to flows among the states of full time work, partial retirement and full retirement.
Because most of the policies we analyze here have not yet been implemented, and they are embedded in a complex system, the likely sizes of changes in behavioral outcomes induced by these policies are difficult to predict without resorting to a structural model. Thus the aim of the present paper is to provide a firmer understanding of how current and proposed Social Security policies are likely to affect the flow of older persons through various retirement states.
Section II specifies and estimates the structural model of retirement and saving with partial retirement and stochastic asset returns that underlies our analysis. Section III uses the model to examine the effects of alternative Social Security policies. Section IV concludes.
II. A Structural Model of Retirement and Saving with Partial Retirement and Stochastic Asset Returns
The model takes a standard life cycle approach in which individuals maximize expected utility subject to an asset evolution constraint. Consumption and leisure over the lifetime are the choice variables in the model. The stochastic variables include the returns to assets, mortality outcomes, and retirement preferences. Potential wages and health are treated as exogenous and non-stochastic. In a more general model these variables would also be treated as stochastic, but doing so would render the model almost computationally intractable. In the choice of which variables to make stochastic, stochastic stock returns can be introduced without requiring additional state variables, which exponentially add to the computational burden. Additionally, while uncertainties about future health and wages have some effect on savings and assets, we believe that most of the considerable assets which are accumulated prior to retirement are the result of individuals' basic savings propensities, and not precautionary against bad outcomes on wages and health.
A. Specification of the model.
In the model, for each year i, the individual chooses consumption C and leisure L to maximize expected utility:
L takes on a value of 1 if the individual is retired, 0 if he or she is working, and 0.5 if the individual is partially retired. h t indicates the strength of the individual's preference for retirement, which may vary from one person to the next. ρ is the time preference rate, which also may vary from one person to the next.
In this paper, we consider individuals who are part of couples. Given the complexity of the calculations, we take the income of the spouse to be exogenous and non-stochastic. The individual does take into account the consumption possibilities of the spouse after he or she is deceased. The index m takes on three values indicating whether both members of the couple survive until year t, only the individual survives, or only the spouse survives. s m,t is the probability that the household will have the composition described by m in year t. T corresponds to the maximum age beyond which the household's survival probabilities are too small to matter.
The asset constraint is given by
A t is the level of assets in year t, and r t is the stochastic return on those assets in year t .
Assets are assumed to start out at 0 at the beginning of the working life and are not permitted to be negative. W t is the wage rate at time t, which will depend on whether the individual has stayed on his or her career job, which we also label as his or her main job, or has previously retired and is going back to work. The career (main) job is considered to be the job the individual holds until he fully or partially retires for the first time. The term E m,t is the income accruing to the spouse, including earnings and pensions. The spouse is assumed to have a retirement date unaffected by the individual's choices, and the term is taken to be zero in states where the spouse is no longer alive. B m,t is the amount of the individual's pension and the household's Social Security benefits, both of which will be affected by the individual's retirement decisions. For defined benefit pensions, the benefit amount is determined by the retirement date and continues until death. For defined contribution pensions, the contributions are put into an account and allowed to accrue subject to the same stochastic return as is applied to assets. The account is assumed to be made available to the individual when the individual retires from the career job. Household Social Security benefits are calculated according to the Social Security rules, depending on previous retirement decisions and the composition of the surviving household. Since most individuals claim benefits as soon as eligible (Coile et al., 2002; Gustman and Steinmeier, 2002a ), we do not try to model the acceptance decision here and instead assume that the individuals will claim the benefits as soon as they can, consistent with the earnings test.
Individuals are assumed to be heterogeneous with regard to both their time preference rate and their retirement preferences. With regard to time preference, we assume that ρ has a different value for different individuals and essentially treat it as a fixed effect in the estimation. The linear form βX t has three terms: a constant, age, and health status. The coefficient of age is taken to be positive, so that retirement gradually becomes more desirable as the individual ages and suffers from the cumulative effects of nature's aging. Note that there is no term which makes the individual suddenly more desirous of retirement at 62, 65, or any other particular age; this means that any spikes in retirement in the simulations are the result of idiosyncracies in the opportunity set, and not the result of preferences.
The ε t term in h t reflects the individual's relative preference for leisure. An individual starts out with a value of ε drawn from a distribution with mean 0 and standard deviation σ ε and keeps this value until he or she retires from the career job. Upon retirement, the individual may find that retirement is more or less fulfilling than anticipated, or perhaps the individual may find that he values consumption relatively more than he had thought. In any case, experience allows the value of ε to change after retirement, and the model reflects this by allowing the value of ε t to vary after retirement, with values in successive years correlated with a correlation parameter ρ ε . If the individual finds that retirement is substantially less fulfilling than anticipated, a return to work, albeit at a reduced wage as compared to the career job, may be the optimal decision. ke , defined on the interval 0.5 to 1. For a given δ, k is the value needed to make the distribution function integrate to unity over the interval. If δ is positive, values of V p toward unity will be more common, while if δ is negative, values near 0.5 will be more common.
The data suggest that partial retirement becomes relatively more common at later ages.
At age 60, partially retired workers are 10% of those working, with the figure rising to 19% at age 62 and 54% at age 68. To accommodate the evidently increasing relative attractiveness of part-time work, we make δ a function of age: δ = δ 0 + δ a Age. If δ a is positive, the distribution of V p shifts to the right over time, so that part-time work becomes relatively more attractive to full-time work, and hence more common. Individuals are assumed to maintain the same relative position in the distribution of V p 's even as that distribution shifts over time. The heterogeneity relates to where they are in that distribution. A similar problem occurs with respect to health, which greatly reduces the amount of partial retirement. When we tried to introduce health into the δ term in the same way we introduced age, the coefficient tended toward minus infinity, indicating that when a health problem causes an individual to retire, it usually causes complete retirement rather than partial retirement. To reflect these results, the value of V p is set to 0.5 for individuals with health problems.
The individual carries several state variables from one period to the next; these are variables which are consequences of past decisions and random events which have a bearing on the current decision. Five state variables are applicable in all periods. These are the level of assets A t , the time preference rate ρ, the level of overall leisure preferences ε t , the relative utility of part-time leisure V p , and whether or not the individual is still in the career job. If the individual is still in the career job and that job has a defined contribution pension, there is another state variable relating to the size of the defined contribution balance. After the individual has left the career job, additional state variables related to the value of defined benefit pension amounts and Social Security benefits are introduced. Before retirement from the career job, the defined benefit and Social Security amounts are completely determined from the fact that the individual is still in the career job and thus do not have to be included as separate state variables.
To summarize, the utility function contains three elements which are heterogeneous between different individuals. They are (1) the time preference rate ρ, (2) the initial value of the overall leisure preference term ε, and (3) the relative attractiveness of part-time vs. full time work, as reflected in V p . In the estimation and subsequent simulations, the time preference rate is taken as a fixed effect whose value is calculated for each individual, while V p and the initial value of ε are treated as random effects whose values are drawn from the specified distributions.
B. Solution to the model.
As with any stochastic dynamic model, the solution of the model proceeds backwards. In the final year T, for each point in a grid of points in the career job-retirement preference-time preference-asset-pension-Social Security space, the individual calculates the utility value of consumption if he or she were to work and the utility value of consumption plus leisure if the individual were to retire either fully or partially. The career job variable refers to whether the individual has the option of working in the career job this period; if not, the decision to work full-time refers to a post-retirement job. In the terminal period, where there is no value to having assets left over, the individual will simply consume all available assets and income. The individual chooses to work or not depending on which choice yields the highest total utility, and the marginal utility of assets is the marginal utility associated with that consumption choice.
The solution moves back to the next to the last period. The individual must again decide whether to work or not and how much to consume, except that this time the consumption decision is not necessarily to consume all available resources. Rather, for each potential consumption decision, there will be a certain amount of assets left over. Using the marginal utility values for the final period, and allowing for the probabilities of rates of returns on these assets, the probabilities of changes in the retirement preferences, and the time preference rate, the expected marginal utility of these assets can be calculated. The individual would choose that level of consumption which just matches the marginal utility of a dollar of current consumption with the expected marginal utility of leaving the dollar in assets to be consumed in the future. If necessary, future asset values between the grid points are interpolated. The individual does this calculation both for the case of working and not working for each cell in the career jobretirement preference-asset-pension-Social Security space, and chooses whichever case yields the highest level of utility, including expected future utility from the assets to be carried forward.
This procedure is carried on to period t-2, t-3, and so on to period 1, which is presumed to correspond to the age just after the individual finishes school. In effect, the model calculates out a complete contingent decision tree for work and asset accumulation. To simulate the individual, we start with no assets and a random draws of the overall retirement preferences ε and the utility of partial retirement leisure V p . The model tells what the work and consumption choices will be, which in turn tells what the assets to be carried into the next period will be. The realized rate of return on those assets determines the level of assets at the beginning of the next period. If the individual retires, a random draw will determine the change in retirement preferences. If the individual chooses to work in the initial period and has a defined contribution pension, the realized rate of return will also determine the increase in the value of the balance in the pension. For the new level of assets and retirement preferences, the individual decides again whether to retire or not and how much to consume. If the individual worked in the career job in the previous period and retires, the amount of potential pension and Social Security benefits (which may not be collectable yet) are determined. The calculations for the remaining periods are done similarly.
In the estimations and simulations, the model uses a grid with 40 points for assets, 10 for defined contribution balances, 17 for overall retirement preferences, 6 for partial retirement preferences, and 4 each for pensions and Social Security values. The number of calculations each period is related to the product of the number of points for each of these variables, multiplied again by the two categories for the career job variable.
C. Data sources and the sample.
The primary data used in this analysis is the Health and Retirement Study ( classification error, all work measurements used in the estimation are taken as of the survey dates. We do not try to interpolate the actual work effort to dates between the surveys or before the first survey.
Wealth is measured in the 1992 survey and is used only to get an estimate of the respondent's time preference, which as indicated before is regarded as a fixed effect in the model. Roughly speaking, time preference is taken to be the value for which the observed wealth is consistent with the wealth that would be generated by the model. In this regard, wealth is considered to be wealth that could be used to finance retirement beyond the amounts available from pension and Social Security income, and includes financial wealth, real estate, and business assets. Given the likelihood of measurement error in the wealth of individual respondents, we do not try to use information about the measured increases or decreases in wealth between surveys in the course of estimating the model.
Lifetime resources include a number of components. For about three-quarters of the sample, earnings are reflected in attached Social Security records, adjusted by self reported information for cases over the earnings maximum or for uncovered jobs. The remaining individuals have earnings histories constructed from self reports about current and last jobs, other jobs lasting longer than 5 years, and information about the total number of years worked.
Projecting the future potential earnings that the worker would have on the career job is done by using the experience and tenure coefficients from estimated wage equations. 3 Projecting the potential earnings for a worker who retires and then returns to full-time work is done by adjusting the tenure coefficients to zero.
Pension information is available for about two-thirds of individuals with pensions. For defined benefit pensions, the annuity is calculated based on the summary plan description provided by the firm. For defined contribution pensions, the contribution amounts are calculated year by year, and the balances are allowed to grow within the model at the stochastic rate of return. Social Security benefit amounts for various potential retirement dates are calculated according to the Social Security rules, assuming the respondents collect benefits when eligible to do so and allowing for the earnings test.
The earnings and pension income of the spouse are calculated and, for the purposes of this model, are taken as exogenous and non-stochastic in order to keep the model computationally tractable. Also taken as exogenous are inheritances and other types of income.
Income and capital gains related to assets, of course, are treated as part of the stochastic rate of return to assets.
The prospective distribution of rates of return is based on the historical series calculated by Ibbotson Associates (2002) for various asset classes from 1926 through 2001. To combine these figures into a single rate of return, we look at households in the HRS who had at least some stocks and/or bonds. We rank these households by total financial assets and take the middle 10 percent of the households to assess the distribution of assets among stocks, long-term bonds, and short-term financial instruments. We find that, on average, about 50 percent of these assets are in stocks, 5 percent in bonds, and 45 percent in bank accounts and certificates of deposit. We proxy the returns on these assets by using the Ibbotson returns for large company stocks, longterm government bonds, and treasury bills, respectively. The arithmetic mean of the returns for this weighted average of securities is 5.3% with a standard deviation of 11%, and the geometric mean is 4.7%. These returns are assumed to be uncorrelated year-to-year, which is approximately true in the actual data. Assuming zero correlation has the advantage that it eliminates the necessity to introduce another state variable for the returns to assets.
Appendix Table 1 details the derivation of the estimation sample from the pool of potential observations. We focus on married men in this analysis for two reasons. Since other studies have suggested that it is probably inappropriate to assume the same retirement parameters for men and women, we restrict the analysis to men. Secondly, since many of the unmarried respondents are in fact divorced or widowed, we omit these respondents because the HRS has little information of the earnings of the former spouse. For the same reason, we also omit married men who were divorced or widowed after age 35 and remarried to a new spouse.
The table notes that most of the deletions from the sample come from two sources. The most important is the group that had pension coverage in the most recent full-time job but for whom pension information was not collected from the firms. Since pensions often provide strong incentives to retire at specific dates, the lack of pension information means that we are missing an important influence on retirement. Consequently, we feel it best to omit these observations. The second major omitted group consists of respondents with spotty employment records. This group includes those who have no full-time work after age 50 and also those who work full-time fewer than half the years between age 40 and the last observed year of full-time work. For such respondents, the very concept of retirement is ambiguous, since for much of the time they are not working anyway. There is a third, much less common, group omitted from the sample. These are respondents whose business assets comprise the majority of their wealth.
These individuals probably hold these assets for reasons related to the necessity of carrying on a business and not for reasons of acquiring potential retirement assets, and it seems questionable whether it is appropriate to try to infer time preference from the magnitude of these assets.
The final sample consists of 2,231 respondents for whom we can construct, at least approximately, the details of their earnings and income opportunities, and for whom the model seems appropriate. This is slightly less than half of the number of married men available in the original HRS sample.
D. Estimation of the model.
The parameters to be estimated for the model include the consumption parameter α, the standard deviation σ ε for the retirement preference variable ε, the correlation ρ ε of the values of ε once the individual leaves the main job, the two coefficients δ 0 and δ a which describe the distribution of V p , and the coefficients in the linear term βX t which affects retirement preferences. These coefficients include β o , the constants, β a , the coefficient of age, and β h , the coefficient of health.
Each of these parameters have specific implications for the observed pattern of retirement. The estimation procedure in effect uses these implications to help to identify the values of the parameters. β o determines the average age of retirement, and σ ε governs the range of retirement ages. β a is perhaps the most important parameter for our purposes, since it determines the sensitivity of retirement to economic incentives. In this model, the individual retires when the utility from retirement grows to more than offset the utility of the extra income from working. If β a is high, the utility of retirement is increasing very rapidly with age, and changes in economic incentives would have to be very large in order to affect the retirement age by much. The opposite is true if β a is relatively low. ρ ε affects the probability of returning to work after retirement; if ρ ε is low, then individuals may experience large shifts in retirement preferences after retiring, and a return to work is more likely. δ 0 mainly affects the percentage of individuals who partially retire, and δ a governs how this percentage changes with age. α affects how retirement varies with general lifetime income. If α is near unity, then the marginal utility of income diminishes little at high income levels, and high income workers should retire later in order to reap the benefits of their higher wages. The opposite is true if α is non-trivially negative. Finally, β h reflects the degree to which bad health encourages retirement, over and above its impact through earnings.
To estimate these parameters, we use the Generalized Method of Moments (GMM) method. We choose this method rather than the more common maximum likelihood estimator because it is less sensitive to a relatively small number of cases where the observed result is not very likely given the model. A notable example is someone who retires after 19 years with an employer, when by staying 20 years the individual would be eligible for a substantially higher pension. This could occur because the years of service with the employer are not measured accurately, or because the individual faced some event which caused retirement despite the pension incentives, or for a whole host of other reasons. In the context of the model, this would be a very low probability event, and maximum likelihood would give great weight to increasing the probability if possible. One way to raise this probability is to choose estimates which make individuals insensitive to economic incentives. Such estimates, however, have the difficulty that they cannot reproduce, even approximately, the spikes in retirement observed at ages 62 and 65.
The GMM estimator begins with a series of moments, which are nothing more that the difference between some observed characteristic of the sample and the expected value of that The notation for the discussion of GMM is taken from Greene (2000) but is similar to the notation in many other econometric texts.
where θ is the vector of parameters to be estimated and G is the derivative of the moments with respect to the parameters.
We note a couple of caveats with regard to the estimation procedure. The first has to do with the time preference parameter, which we mentioned before would be treated as a fixed effect in the estimation. As a result, there is no single estimated parameter for time preference.
Rather, for each individual, the value of the time preference parameter is such that, given the values of the other parameters, the resulting value of calculated wealth in 1992 is just equal to the actual value of wealth. In general, high values of wealth are associated with low time preference rate parameters and vice verse, although this relationship may be affected if the individual is expecting high pension or Social Security benefit streams. In some cases, assets are higher than would be expected even at a zero time preference rate; we take this as evidence that the time preference rate is low and assign it a value of zero. At the other extreme, an individual with zero assets is assigned a high enough time preference rate to insure that such an individual consumes all income in every period.
To simplify the calculation of time preference and keep the calculations tractable, we ask what time preference would generate the savings corresponding to the respondent's observed level of assets in 1992, given the expected retirement date and its associated income flows. To do this, we calculate a simplified version of the model with stochastic returns but with labor supply fixed at the expected (or actual) retirement date. The solution of the model is a contingent decision tree with consumption at any age contingent on assets and realized returns. To get the computed assets at any age, we assume that the individual initially has zero assets. In each year, the assets from the previous year are increased by the observed return that year, and 5 Note that with the path of work effort fixed, consumption no longer depends on ε.
the contingent consumption decision implies the amount of assets that will be carried over into the next year. This process is continued until 1992, when the asset level is observed. The contingent decision tree for the model depends on the individual's time preference rate, and the time preference rate can be adjusted until the calculated assets just match the observed assets.
This procedure is approximate because the uncertainty of future returns will make the future retirement date a bit uncertain, which in turn will make total lifetime earnings uncertain.
However, the observed spread of assets, even adjusting for potential lifetime earnings, is so large that it is hard to imagine that uncertainties regarding the ultimate retirement age change the optimal assets by a large amount. Although not completely accurate, this procedure is probably sufficient to distinguish individuals with high time preference, who consume most if not all of their income, from individuals with low time preference, who save considerable funds for retirement unless they expect to have exceptionally large pensions. This approximation allows time preference to be calculated prior to the solution to the rest of the model, which greatly simplifies the computations and helps make the model computationally feasible. Even so, the time preference rate must be recalculated each time the estimation considers a new set of parameters.
The second caveat is in regard to the expected values used to calculate the moments. In a model as complex as the present one, it is very difficult if not impossible to calculate closed form solutions for the expected probability of retirement at a given age or date. Rather, we calculate the expected probabilities based on simulations of the model. For any given set of parameters, including the time preference parameter whose value is calculated as described in the last couple of paragraphs, the complete model may be solved as a contingent decision tree relating the consumption and work decisions to the available levels of assets, pensions, Social Security benefits, and whether the individual has previously retired.
We then simulate the model 10,000 times for each observation. For each simulation, we start the individual with zero assets and take a random draw for the unobserved stochastic retirement preference variable ε. For each year, given the assets at the beginning of that year, the consumption and work decisions are given by the contingent decision tree, using the observed values of the rate of return. The retirement distribution is cumulated over the simulations and is used to calculate the moments. More properly, this estimation technique should be called the Generalized Method of Simulated Moments, since we use simulated moments rather than theoretical moments. Since the number of simulations is large, however, the simulated moments should be very good approximations to the theoretical moments, and the resulting estimates should be almost identical to those using theoretical moments.
E. Parameter estimates.
The coefficients estimated by the simulated GMM procedure are reported in Table 1 .
The estimated coefficients are all significantly different from zero by conventional standards. Of particular importance, the coefficient of the age variable implies that retirement leisure is increasing in value by 5.4 percent per year. This relatively low value means that economic incentives should be able to have considerable influence on retirement. The autocorrelation coefficient for the leisure preference term is significantly less than unity, which means that individuals can experience changes in their perception of retirement after they begin to experience it. If they find retirement less attractive than anticipated, they may well reverse course and go back to work for a while, at least until the inexorable march of age finally makes retirement appealing again. Poor health increases the value of retirement leisure by approximately the same amount as being over seven years older. A key to understanding the distribution of full and partial retirement with age is in the time preference rates. These rates are quite heterogeneous. Half the population exhibits time preference rates below 5 percent and may be expected to respond relatively strongly to delayed incentives. On the other hand, over a third exhibits time preference rates of 20 percent or greater and may be expected essentially to respond only to incentives which affect current consumption.
1 Table 2 reports observed retirement outcomes, and simulated retirement outcomes under the current program, with each included individual having the work history actually experienced, and reflected in own Social Security earnings record and reported job history. The spike in retirements from full time work at age 62 is approximately the right height, although the spike at age 65 is a couple of percentage points too low. Comparing the flow into full retirement, the spike at 62 is a couple of points low, but the spike at 65 is approximately the right height.
The simulations also do a fairly good job of matching reverse flows.
2 For example, 3.3 percent of the respondents who were between 54 and 66 in 1994 and 1996 were observed to be working full-time in 1996 and either fully or partially retired in 1994. In the simulations, 3.2 percent of the respondents who were between 54 and 66 in 1994 and 1996 were simulated to be working full-time in 1996 and fully or partially retired in 1994.
III. Policy Simulations.
The policies are simulated by altering the budget constraint described above. We begin with the assumption that each person in the Health and Retirement Study is covered by whatever set of Social Security rules governs their benefits. We then ask what happens to retirement outcomes when these rules are changed. In particular, we consider the effects of changing the age of eligibility for early entitlement, the normal retirement age, the earnings test, the level of Social Security benefits and the delayed retirement credit.
A. Baseline Results
First consider baseline results where retirement outcomes are predicted using the actual rules that will apply to each of the relevant individuals in the Health and Retirement Study.
2 Reversals from full or partial retirement in one year to full time work in the next. 1992-1994 1994-1996 1996-1998 1998-2000 2000-2002 There is a smooth increase with age in the percentage newly returning to full time work, ranging between 2 and 4 percent of the population. The percent flowing into part time work is of the same order of magnitude, and is shown in column 8. There is a spike in the flow into part time work at age 62, with 8.7 percent of the population entering part time work at 62. As can be seen by comparing columns 8 and 10, until age 65, most of those entering part time work come from full employment. After age 65, more than half of those entering part time work come from full retirement.
Year
It is also of interest to compare the flows in Table 4 with the corresponding stocks in Table 3 . From age 62 on, the fraction partially retired in Table 3 is roughly 15 percent to 17 percent. After age 62, the flow into partial retirement from Table 4 is about 4 percentage points each year. This suggests an average duration of partial retirement of about four years.
B. Effects of an Early Entitlement Age of 64
Tables 3 and 4 also show retirement outcomes when the early entitlement age is 64. The relevant figures appear in the odd numbered columns beginning with column 3 in each table, and are labeled ER = 64. Comparing columns 2 and 3 of Table 3 , the effect of increasing the early entitlement age to 64 is apparent. With the older early entitlement age, about 5 percent more of the population continues to work full time at their main job at 62 and 63 than would otherwise.
In addition, comparing columns 5 and 4 at age 62, with the older early entitlement age another 4.5 percent of the male population works full time after having retired, as does another 4 percent at age 63. Partial retirement is reduced at ages 62 and 63 by about 3 percentage points when the early entitlement age is 64. Overall, complete retirements are about 6 percentage points lower at 62 and 63 when the early retirement age is higher. From age 64 on, the percent completely retired is about two percentage points higher in each year when the early entitlement age is 62 rather than 64, with the difference coming in small fractions from all three remaining categories.
As can be seen in Table 4 , the spike in flows out of full time work, and into full retirement, shifts very clearly from 62 to 64 when the early entitlement age is higher. In addition, from columns 8 and 9, there is an obvious shift in the spike of those newly flowing into part time work, with the 8.7 percent spike at age 62 halving when the early entitlement age is increased, while the spike at age 64 doubles to 8.1 percent of the population newly entering partial retirement.
C. Effects of Varying the Normal Retirement Age
Given the birth years of the HRS cohort, most of them faced an age 65 normal retirement age under Social Security. Consequently, there are almost no differences in retirement outcomes when Table 5 compares actual ages of normal retirement to the effect of a normal retirement age of 65. When the normal retirement age is simulated to be 67, the fraction at full time work on their main job is decreased by one or two percentage points between the ages of 62 and 64, and is increased by about two percentage points at ages 65 and 66, with the gap decreasing thereafter.
When the retirement age is 67 rather than 65, there is a lower reward to postponed retirement for those who would otherwise retire at or just after the early entitlement age, so a few are encouraged to retire earlier than they would have had the normal retirement age remained at 65.
From 65 on, income from Social Security is reduced once the normal retirement age is raised to 67. There is a lower wealth effect from Social Security at the higher retirement age, encouraging a few to remain at full time work. Similar effects are found for the percent in full time work after retiring. Starting at age 62, a higher normal retirement age is associated with an increase in the share in part time work from half a percent to two percent. Taking these three effects into account, the percent fully retired is about two percentage points higher at ages 62 and 63 with a normal retirement age of 67, and is 2 to 4 percentage points lower from age 64 on. Table 6 shows the related flows. The major difference in these flows is at age 62, where the percent retiring from full time work, and the percent retiring completely, are about 2 percentage points higher at age 62 with normal retirement at 67 instead of 65. At 64 and 65, the flows into retirement are higher with normal retirement age at 65, commensurate with the differences in the stocks of employed and retired discussed in the context of Table 5 .
D. Effects of Varying the Earnings Test
According to Table 7 , there is only a minor effect of changing the earnings test. From age 65 on, there is about a half a percentage point increase in the probability of working on the main job from abolishing the earnings test after age 65. Abolishing the earnings test altogether increases the probability of work on the main job by another one half to one percentage point.
Abolishing the earnings test after age 65 increases the probability of returning to full time work at 65 and after by about 1 percentage point per year, while reducing the probability of partial retirement by a similar amount. Abolishing the earnings test entirely, compared to leaving the earnings test in force before normal retirement age, increases full retirement at 62 and 63 by about one percentage point. The changes in retirement flows shown in Table 8 remain similarly small.
E. Effects of Reducing Benefits to 75% of the Promised Level
There are large wealth effects from reducing Social Security benefits to 75 percent of their promised level. If there were no changes in funding, this is the approximate amount benefits would have to be reduced to when the trust fund runs out. The probability of remaining on the main job is higher when benefits are reduced for those in their sixties, with the difference ranging from 3 to 5 percentage points for those ages 62 and older. At each year of age, the probability of remaining at full time work after having retired is increased by an additional 1 percentage point when benefits are cut. There is little difference in the fraction partially retired, so the probability of being fully retired is reduced by 4 to 6 percentage points when benefits are reduced by a quarter. In terms of the corresponding flows, the first four columns of Table 10 show that the spikes in retirement rates out of full time work, and flows into full retirement, at both age 62 and at age 64, are reduced by about 2 percentage points when benefits are lower.
F. Effects of Increasing the Delayed Retirement Credit
According to the findings in Table 11 , when the delayed retirement credit is 8 percent rather than 3 percent, the probability of remaining in the main job is 1 or 2 percentage points higher in each year after reaching 65. There is a corresponding difference of one half to one and a half percentage points in the probability of working full time after having returned from retirement. The probability of partial retirement is a quarter to half a percentage point lower after reaching 65 with the higher delayed retirement credit, so the additional work is taking the form of participation in the full time labor force. Altogether then, the probability of complete retirement is reduced by 1 to 3 percentage points for those 65 and above when the delayed retirement credit is increased from 3 to 8 percentage points.
IV. Conclusions.
We have used a dynamic, stochastic econometric model of retirement estimated with data from the Health and Retirement Study to analyze the effects of various features of the Social Security system on a rich array of retirement outcomes, as well as saving. The model allows for partial retirement, reversals of flows from states of lesser to greater work, and stochastic returns to assets. We have consider the effects of changes in the age of eligibility for early entitlement, the normal retirement age, the earnings test, the level of Social Security benefits and of changes in the delayed retirement credit. Outcomes considered include the various retirement outcomes and the flows from one retirement state to another. We have also analyzed the effects of the various features of the current Social Security benefit structure on the flows among the states of retirement, partial retirement and full time work both on the job held for a long term, as well as full time jobs returned to after fully or partially retiring.
The largest effects of the policies examined are from increasing the early entitlement age from 62 to 64 and reducing benefits to 75 percent of their promised levels. With the older early entitlement age, about 5 percent more of the population continues to work full time at their main job at 62 and 63 than would otherwise. In addition, another 4.5 percent of the male population works full time after having retired, as does another 4 percent at age 63. Partial retirement is reduced at ages 62 and 63 by about 3 percentage points when the early entitlement age is 64.
Overall, complete retirements are about 6 percentage points lower at 62 and 63 when the early retirement age is higher. From age 64 on, the percent completely retired is about two percentage points lower in each year when the early entitlement age is 64 rather than 62, with the difference coming in small fractions from all three remaining categories.
The effects of reducing promised Social Security benefits by about a quarter are also large. The probability of remaining on the main job is higher for those in their sixties, with the difference ranging from 3 to 5 percentage points for those ages 62 and older. At each year of age, an additional 1 percentage point will be in full time work after having retired. There is little difference in the fraction partially retired, so the probability of being fully retired is reduced by 4 to 6 percentage points when benefits are reduced by a quarter. 
